The synthesis of hyaluronic acid by ectoderm during early organogenesis in the chick embryo.
This study demonstrates that the dorsal ectoderm of the stage 14 chick embryo synthesizes hyaluronic acid. About 49 to 52% of the H3 glucosamine-labeled glycosaminoglycan that is synthesized by explanted ectoderm can be identified as hyaluronic acid on the basis of its susceptibility to Streptomyces hyaluronidase or isolation of chondroitinase ABC digestion products. In addition, autoradiographic evidence shows that the ectoderm, unlike adjacent tissues like epithelial somites or neural tube, incorporates glucosamine into hyaluronidase-sensitive material which becomes largely extracellular and localized in the subectodermal cell-free space. Ultrastructural evidence shows that there is a fine fibrillar matrix between the ectodermal cells and in the subectodermal spaces when tannic acid is included in the primary fixative. This material resembles authentic hyaluronate, similarly fixed, and is absent when tannic acid is omitted from the fixative or when embryos have been previously treated in ovo with Streptomyces hyaluronidase. The concomitant reduction in the intercellular and subectodermal cell-free spaces after in ovo treatment with Streptomyces hyaluronidase supports the hypothesis that the dorsal ectoderm plays a morphogenetic role by contributing hyaluronate to the forming extracellular spaces. It is proposed that ectodermally derived hyaluronate might influence the morphogenesis of subjacent tissues such as the dermatome and neural crest.